PROFILE OF ONGOING SURVEILLANCE

During the development of
the research agenda, the SAG initi-
ated its Ongoing Surveillance pro-
gram to review emerging scientific
information on the potential health
effects of wireless technology.
Through daily monitoring of all
new information in the field, the
SAGs intent was to be ready to
recommend immediate solutions —
through the Risk Management pro-
gram — for any problems that

might arise.

As a first step, to ascertain the
current state of knowledge about
the potential health effects of cellu-
lar telephones and other wireless
technologies and to identify data
gaps and needs for additional
research, the SAG directed a criti-

. cal review and evaluation of all

available dosimetry, toxicology,

EPIOEMIOLOGY

epidemiology, clinical, and other
data that might arguably be relevant
to exposures to radiofrequency radi-
ation. This effort was conducted in
accordance with widely accepted
quality and interpretational criteria,
and it covered authoritative scientif-
ic reviews; published scientific data-
bases, standards, and guidelines;
peer-reviewed scientific literature;
available unpublished data; and
information derived from personal
interactions with scientists involved

in relevant work.

In August 1994, the SAG
published Potential Public Health
Risks from Wireless Technology:
Research Agenda for the Development
of Data for Science-Based Decision-
making, a document which helped

more clearly define the parameters of

the Ongoing Surveillance program.

ONGOING SURVEILLANCE OF SAG SCIENTIFIC PROGRAM: Datu Manitoring and Deasionmaking Process

BUSIMETy

The SAG also established a
scientific literature monitoting pro-
gram to conduct daily reviews of
new scientific literature in each of
the three broad areas central to the
SAG's work. Dr. John Vena, of the
State University of New York at
Buffalo, School of Medicine, was
selected for the ongoing literature
review of epidemiology topics. Dr.
Michael Yost, of the University of
Washington, School of Public
Health, was selected to monitor and
review the literature on dosimetry.
Dr. David Brusick, of Corning
Hazelton, Inc., and Dr. Andrew
Sivak, an independent consultant,
were selected to review literature
concerning toxicology-related

science.
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At the beginning of the
Ongoing Surveillance program, the
SAG developed and distributed a
survey regarding international scien-
tific research pertaining to wireless
technology. Responses identifying
incomplete or unpublished research
and investigators working on poten-
tially relevant projects were input as
the start of the SAG’s international

research database.

During Phase One, the SAG
coordinated the formation of
numerous independent expert pan-
els to assist in the evaluation of

emerging scientific information.

These panels included

B Dosimetry/Exposure System
Expert Panel

B Single Cell Gel Assay Expert

Panel
®  Tumor Promotion Expert Panel
®  Tissue Type Expert Panel

B Epidemiology Exposure Metric
Expert Panel

The SAG actively participat-
ed in numerous international
scientific organizations and activi-
ties, including the Commsphere
International Symposium, the
Bioelectromagnetics Society
Meeting (Copenhagen), and the
European Cooperative Organization
on Science and Technology’s

Ongoing Surveillance enables the SAG to identify and respond to potentially important research
developments

Action 244 (COST 244). The
objective of COST 244’s Telecom-
unications Research Effort is to
obtain general insight into state-of-
the-art research on Biomedical
Effects of Electro-magnetic Fields.
The WTR’s future participation in
this international effort will encour-
age multidisciplinary collaboration
between experts in different fields,
such as medicine, biology, and elec-
trical engineering.

The SAG’s surveillance pro-
gram enabled the SAG in several
instances to identify promptly, and
respond quickly, to potentially
important developments. For
example, the program produced
early notice of research suggesting
that radiofrequency radiation may
cause damage to DNA under cer-
tain conditions. Similarly, the
SAGs surveillance program detect-

ed the potential of wireless instru-

ments to cause problems for users of

pacemakers.

In both instances, the SAG
informed the Food and Drug
Administration (FDA) of these
developments, offering research
information to assist the FDA in
making prompt determinations
about whether immediate risk-man-

agement responses were necessary.




PROFILE OF RISK EVALUATION RESEARCH

FOUNDING PRECEPTS

The risk evaluation research
component of the SAG's program
was established to identify and
address the data gaps and research
needs that currently preclude defini-
tive statements about whether wire-

less communication instruments can

pose health risks.

The SAG began by forming
three standing committees: the
Toxicology Committee chaired by
Dr. lan C. Munro, the Dosimetry
Committee chaired by Dr. Arthur
W. Guy, and the Epidemiology
Committee chaired by Dr. George
L. Carlo. Each committee chair was
responsible for gathering input from
a variety of sources within his area
of responsibility. During Phase One,

. the SAG elicited the views of top
scientists in the world from acade-
mia, government, industry, and pri-
vate laboratories. To do this, the
SAG solicited written suggestions
and proposals, and held numerous
open meetings, workshops, and sym-
posia. Members of the SAG also
visited laboratories equipped to con-
duct research on radiofrequency
radiation and queried experienced
personnel from these laboratories
about the advantages and disadvan-
tages of various potential research

approaches.

In its Research Agenda docu-
ment, the SAG included an exten-
sive review of the current state of
knowledge pertinent to the health
effects of wireless technology. The
document analyzed the strengths
and weaknesses of existing studies
and identified key data gaps and
research needs. The document also
discussed the hypotheses to be test-
ed; the protocols, guidelines, and
assumptions to be used; the quality-
assurance standards to be applied;
and the plan for conducting extra-

mural research in Phase Two.

As described in the Research
Agenda, the SAG/WTR’s research
program will operate under the fol-

lowing guiding principles.

Under Guiding Principle
Number One, the research program
will encompass a three-tiered
approach to both developing infor-
mation and placing appropriate

weight on specific scientific findings.

Tier I studies will dev-
elop radiofrequency radiation
exposure systems relevant to
wireless communication instru-
ments including cellular tele-
phones and will test hypotheses
in experimental biological sys-
tems in accordance with stan-
dard approaches to product
safety evaluation. The research
methods employed will include
those widely accepted as being
indicative of carcinogenic
potential, as well as other

adverse outcomes.

PRINCIPLES GUIDING THE RESEARCH PROGRAM

» Guiding Principle Number One
= The program will take a three-fiered approach to research:
= Tier I 'studies will test hypotheses in experimental systems in
accordonce with ucceptes principles of consumer product safety
evaluation
= Tier I! will encompass epidemiology and longitudinal
surveillance of wireless communication insirument users
= Tier Il studies will be conducted to address mechanistic and
methodolog¥ issues
u Guiding Principle Number Two
= The research program will be limited to studies directly relevont
to the potential public health impact of wireless communication
techno o%m
» Guiding Princple Number Three
= The research program will indude only studies conducted in
accordance with Good Laboratory Practices (GLPs), Good Clinical
Praciices (GCPs) and Good Epidemiology Practices (GEPs)
= Guiding Principle Number Four
= All studies conducted under the research Iprogrum will be subjected
to ongoing, scientific peer review andwill be submitted to the
peer-reviewed scientitic literature for publication

KEY QUESTIONS IN TOXICOLOGY

= What factors need to be considered when extrupoluﬁng experimental
results to users of wireless communication instruments?
u Are exposures ot 850 or 950 MHz comporable to exposures of
2450 MHz?
u How can principles of chemical curcinog,enesis testing be adapted
to radiofrequency radiation exposures?
= Role of genotoxicity assays {in vitro and short-term in vivo)
» Role of research on tumor promotion/progression
= Need for conduct of o long-term animal bioassay
» Development of appropriate in vitro and in vivo exposure systems

KEY QUESTIONS IN EPIDEMIOLOGY

» Are phone records usable, can they be obtoined and downloaded
into record databases?
m |5 there a correlation between phone records and self-reported
hone use?
m What is the mortality rate by couse-of-death for portable ceflular
phone users versus mobile phone users?
u Do phone records accurately identify the primary user of the phone?
u What are the issues involved in exposure assessment?
= Dosimetry of exposure-SAR (exposure varigble determination)
» Do 10 one-minute phone calls equal one 10-minute phone call?
= Potential confounding factors such as jewelry, wire-rimmed glasses
= Position of phone, antenna up or down
= Occupational exposure
= Cell density, proximity 1o a base station and power determinations
= Qutcome measures—brain cancer, parofid g?und tumors, acoustic
neuromas, and leukemia




“A major objective of

the SAG is to ensure

that all vescarch sup-

ported b its program
is hased on the best
and most accurate

dosimetry that science

can provide.”

Dyv. Avthury W Guy

Jawoay 1995

Tier II studies will
encompass epidemiological
evaluations and longitudinal
surveillance of cellular tele-
phone users, employing
appropriate measures of real-life

exposures.

Tier III studies will be
conducted as needed to address
mechanistic and methodologi-
cal issues arising from studies
conducted under Tiers I and I

which are suggestive of a public

health risk.

Under Guiding Principle
Number Two, the research program
will be limited to studies directly
relevant to the potential public
health impact of wireless communi-
cation technology. More specifical-
ly, in vivo studies will address near-
field exposures to radiofrequency
waves consistent with the powers,
frequencies, and modulations associ-
ated with wireless communication
instruments, including cellular tele-
phones.

Under Guiding Principle
Number Three, the research pro-
gram will include only studies con-
ducted in accordance with GLPs
(Gooed Laboratory Practices), GCPs
(Good Clinical Practices), and
GEPs (Good Epidemiology
Practices). These minimum stan-
dards are required by regulatory
agencies charged with ensuring that
dangerous products do not enter

into commerce.

RESEARCH: Stivcture of Baposure System Dosimets,

a: ¢t Componen? and Dedissonmaking Process

EXPOSURE SYSTEM /DOSIMETRY

Under Guiding Principle
Number Four, procedures will be
instituted to assure the highest qual-
ity experimental data and scientific
interpretation. All studies conduct-
ed pursuant to the Research Agenda
will be subjected to rigorous, ongo-
ing, scientific peer review, both by
the WTR and through the Peer
Review Board coordinated by the
Harvard University Center for Risk
Analysis. In addition, investigators
funded through the program will be
required to submit their work for
publication in the peer-reviewed sci-

entific literature.

A DEFINITION OF DOSIMETRY
Dosimetry is the science con-
cerned with quantification of expo-
sure — the “dose” — of an agent
that impinges on biological tissue.
In the field of non-icnizing radia-
tion dosimetry, the term refers to
the measurement or calculation of
energy deposition in living tissue.
Absorbed energy is directly related
to the electromagnetic fields in the
object or tissue, but these internal
fields are usually significantly differ-
ent from those impinging on the
object or tissue. The object’s size
and shape, electrical properties, ori-
entation with respect to the inci-
dent fields, and the frequency of the
incident fields may all affect the
internal fields and, therefore, the




level and distribution of energy
absorption. For non-ionizing radia-
tion such as emissions from wireless
communication instruments,
dosimetry is crucial for interrelating
thresholds of biological effects in
exposed living systems and cells,

and between different species.

In the context of the wireless
technology research program, dosi-

metry activities include:

B Quantification of exposure
from wireless communication
instruments in humans or

human models

B Determination of the most
approptiate dosimetric methods

for such quantification

B Development of exposure
systems for experimental
animals capable of accurately
reproducing exposures
sustained by humans using
wireless communication

instruments

HIGHLIGHTS, DECISIONS, AND
PROJECTIONS IN DOSIMETRY
RESEARCH

Research Agenda Literature
Review

General information on
dosimetry and methods of dosimet-
ric quantification was compiled for
the SAG’s Research Agenda. The
Agenda also included a review of the
published dosimetric literature on

wireless communication instruments.

Bioeleciromagnefics Sodiety
(BEMS) Annval Meeting

SAG members participated in
the 1994 BEMS conference in
Copenhagen, Denmark, and pre-
sented information on the research
program. To gather information
and encourage coordinated efforts in
the United States and abroad, the
SAG hosted an event in conjunc-

tion with the meeting for investiga-

tots conducting research on wireless
technology. The WTR hosted a
workshop at the start of the 1995
BEMS Annual Meeting.

COST 244 Working Group

The European COST Action
244 held one of its first meetings in
November 1994 in Rome, Italy.
Part of the meeting involved a vali-
dation effort for the Finite
Difference Time Domain (FD-TD)
method — a computerized mathe-
matical method of exposure calcula-
tion — for application to wireless
communication instruments. The
SAG funded two investigators, Dr.
Om Gandhi of the University of
Utah and Mr. Kwok Chan of City
of Hope National Medical Center
(Duarte, California), to participate

in the validation effort.
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“One of the objectives of

the SAG is to sponsor
cood science that is
related to the potentiad
impact of the use of
wireless cononunication
mstrments on honan
health. To meet this
objective, onr toxicology
staff has been evaluating
wink alveady done und
proposals alveady sub-
mitted. We we now
assigning rescarch prior-
ities using the best sci-

enee avatlable.”

Do Tun C. Mo

December 1994

Development of Overall
Dosimetry Work Plan

The efforts of the SAG
Dosimetry Committee and expert
panels during Phase One resulted in
the development of the overall
dosimetry strategy and work plan.
The plan involves the collaborative
effort among scientists from univer-

sities and private laboratories to:

m  Validate the FD-TD method
for application to wireless

communication instruments

m  Establish reliable data on

human exposure

® Use human exposure data to
develop and test exposure sys-
tems for cell cultures and

experimental animals

m  Implement the resultant
exposure systems in large-scale

studies

& Develop a certification pro-

gram for wireless instruments

Preliminary data for FD-TD
validation were developed for the
Dosimetry Committee meeting held
in July 1994 in Kalispell, Montana.
Discussions at this meeting led to
further resolution of the overall
dosimetry strategy. In December
1994, experts in dosimetry, bioelec-
tromagnetics, in vitro and in vivo
toxicology, safety assessment, animal
behavior, and other relevant disci-
plines were convened to deliberate
on appropriate directions for

research and development of expo-

sure systems for in vitro and in vivo
toxicology studies. Preliminary data
were generated on possible source
configurations for a head-only expo-
sure system to replicate conditions
of human exposure to wireless com-

munication instruments.

Proposal Review
During Phase One, proce-
dures for thorough and efficient

review of dosimetry research propos-

als were developed and implement-
ed. In addition, it was determined
that, for each toxicology proposal
received by the SAG, the proposed
exposure system would be reviewed

against the SAG’s minimum criteria.

A DEFINITION OF TOXICOLOGY
Toxicology studies using ani-

mals and in vitro systems are con-

ducted to determine the potential

for a given agent ot exposure to

RISK EVALUATION RESEARCH: Structure of Toxicology
Research Component and Dedisionmaking Process
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cause adverse health effects in
humans. Different types of toxicol-
ogy studies can be conducted to
evaluate potential toxic responses.
Lifetime bioassays in rodents are
recommended by the FDA as the
most reliable means of determining
the carcinogenic potential of expo-
sure to a given agent. For most
drugs and foods, the FDA requires
lifetime bioassays in both rats and
mice. Short-term studies (i.e., in
vitro and short-term in vivo assays)
can be used to detect potential
genotoxic effects. Such studies can
also provide information for evalu-
ating possible mechanisms of action
through which adverse effects can
occur. When conducting genotoxi-
city test batteries, in vitro tests are
generally considered to have less

" predictive value than tests in whole

animals.

Similar requirements and
guidelines exist for the U.S.
Environmental Protection Agency
(EPA) and various international
regulatory agencies. They differ
slightly in specific requirements, but
all basically consider the weight of
evidence from the test article’s simi-
larity to known carcinogens, the
evidence from genotoxicity and
other studies, and the outcome, in
terms of increased tumor incidence
by tissue, in the lifetime animal

bioassays.

For all guidelines, there is the
intention that exposure to the test
article should simulate, as closely as
possible, actual conditions of human
exposure. The maximal limits of
the dosages are determined by
experimental conditions and physi-

ological considerations.

The toxicology portion of the research program will encompass studies in whole animals and cell cultures

The research program, by fol-
lowing accepted approaches to
determine carcinogenic potential,
should provide results acceptable to
regulatory review. The quality data-
base derived from these studies will
allow informed scientific decision-
making based upon what we know,
and permit us to dispel fear and
apprehension arising from what we

do not know.




HIGHLIGHTS, DECISIONS, AND
PROJECTIONS IN TOXICOLOGY
RESEARCH

Literature Review

Phase One began with a com-
pletion of a comprehensive litera-
ture review that served as the basis
for the SAG’s Research Agenda.
This established the framework and
terms of reference around which the
toxicology research program would
be developed, including the
methodology for reviewing toxicolo-

gy research proposals.

&

Epidemiology studies require a great deal of computer power to do data linkage

Participation in Development
of In Vivo and In Vitro
Exposure Systems

Members of the Toxicology
Committee assisted in the develop-
ment of an exposure system by offer-
ing advice on the biological feasibil-
ity of a head-only exposure system

for animal studies.

Proposals

In August 1994, the SAG
published a request for proposals
(RFP) in Science magazine, the
BEMS Newsletter, and the SAG
newsletter, Cellular Telephone Update
(now Wireless Technology Update).
Specific proposals were requested for
in vivo and in witro studies examining

the possible genetic effects of typical

exposures from portable cellular
telephones. The RFP resulted in
responses from investigators in a
variety of scientific disciplines relat-
ing to genotoxicity. In addition, a
number of investigator-initiated pro-
posals (i.e., not in response to the
published genotoxicity RFP) were
also received. A consistent and
thorough evaluative procedure was
developed to carefully assess the
potential relevance of any submitted |
proposals to the SAG research plan.
Particular consideration was given
to those proposals that fell under
the Tier | — product safety — cate-

gory.

Following the review of a
number of proposals, it became
apparent that there was a need to
establish appropriate dosimetry
guidelines and characterize both in
vivo and in vitro exposure systems.
The WTR will pursue relevant pro-
posals of biological research once

the exposure systems are developed.




DNA Action Plan

A DNA Action Plan was cre-
ated to provide a framework for the
investigation of potential radio-
frequency radiation-induced geno-
toxicity. As part of the plan, the
SAG convened an expert panel on
the Single Cell Gel {SCG) assay in
October 1994. In light of new data,
the SAG recognized the need for
specialized advice concerning the
relevance of the SCG assay and the
interpretation of current literature.
The SCG Expert Panel prepared a
position paper to advise the SAG
on the assay and its strengths, limi-
tations, and usefulness as a test for
genotoxicity and its relationship to
other endpoints. Also, several data
sets were discussed, with particular
emphasis on results from a study
‘that used brain cells from radiofre-
quency radiation-exposed rats. The
panel recommended that the study
using microwave (2450 MHz) radia-
tion be repeated as published by the
original investigators and also
repeated with correction of the defi-
ciencies noted by the panel by
either the original or alternate
investigators. Questions concemning
the assay and when it should be
repeated were formally presented to
the Peer Review Board in late 1994.
The WTR has decided to repeat the
study based on the board’s recom-

mendation, and is currently issuing
an RFP for the work.

Tumor Promotion Expert Panel
The organization of the
Tumor Promotion Expert Panel was

completed during Phase One and
the panel convened in the first
week of 1995. Panel members are
expected to assist the WTR in eval-
uating in vivo and in vitro promotion

studies involving radiofrequency

 radiation, the relevance of animal

promotion models to humans, and
possible mechanisms of tumor pro-
motion by radiofrequency radiation.
The panel will review what is cur-
rently known from the literature
regarding the study of radiofrequen-
cy radiation on tumor promotion as
well as consider work in progress
that has significant bearing on this
question. The panel will publish a
concept paper in 1995.

DNA/Genotoxicity Expert Panel
The framework for the
DNA/Genotoxicity Expert Panel
was established during Phase One.
The panel will include experts in
the fields of DNA damage and
repair, molecular biology, and in vivo
and in vitro genetic toxicology.
Panel members will assist the WTR
in evaluating and making recom-
mendations on mechanistic as well
as genotoxicity studies which have
been designed to assess the potential
effects of radiofrequency radiation
on DNA. They will also review the
available literature and provide
assistance in evaluating incoming

proposals.

A DEFINITION OF EPIDEMIOLOGY
Epidemiology research
encompasses epidemiological evalu-
ations and longitudinal surveillance
of wireless technology including cel-
lular telephone users and employing

appropriate measures of real-life
exposures. A series of epidemiology
studies of varying but appropriate
study designs has been planned to
assess the possibility of cancer as a
biological outcome of exposure to
wireless communication instrument
usage. Different study designs
{cohort, case-control, cross-section-
al, etc.) are necessary to fully evalu-
ate possible causal associations.
Replication of findings and consis-
tency in the epidemiological data-
base is served by commencing vari-

ous studies simultaneously.
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HIGHLIGHTS, DECISIONS, AND
PROJECTIONS IN EPIDEMIOLOGY
RESEARCH

Pilot Studies of Cellular
Telephone User Records

Dr. Ken Rothman at
Epidemiology Resources, Inc. (ERI),
is currently conducting pilot studies
of user record utility examining the
appropriate applications of celtular
telephone user records, information
on location of cellular system sites,
and other factors. These studies will

provide greater understanding of the

types of information that are avail-
able and useful in order to design
appropriate epidemiology studies
and interpret the results. A paper
describing the results of a survey
conducted using a sample of this
user cohort (N=5,550) to validate
the correlation between user records
and self-reported phone use is near-
ing completion and will undergo
the formal peer review process for

submission to the scientific literature.

Mortality Study

ERI will also compare the
mortality by cause-of-death among
users of portable cellular telephones
with the corresponding age- and
gender-specific rates among mobile
telephone users. This study will fol-
low a protocol reviewed by the Peer
Review Board. These comparisons
will be summarized using
Standardized Mortality Ratios
(SMR). ERI will also examine the
SMR of categories of telephone
users, using various indices of expo-

sure. The analyses will be done sep-

arately for each phone company, as
well as a combined analysis of data
from all phone companies.
Additional cellular telephone com-
panies will be recruited to partici-
pate in the cohort study in order to

reach an overall sample size of

approximately seven million cellular

phone users.

Validation Studies

Validation studies currently in
progress will assess the accuracy of
phone record data in determining
the primary user of the cellular
phone. To assure the highest quali-
ty data and scientific interpretation,
all studies will be subjected to ongo-
ing scientific peer review by the

WTR and the Peer Review Board.




Concopt Papers

A concept paper describing
exposure assessment issues regarding
cellular telephone usage is in the
final development process. The
paper is being written by an expert
panel chaired by Dr. Ken Rothman
at ERI and including Drs. George
Carlo, Arthur Guy, Jack Mandel,
Quirino Balzano, C. K. Chou,
Robert Morgan, and Dimitrios
Trichopolous. Consideration has
been given to such issues as the dif-
ference from the perspective of
dosimetry between ten one-minute
phone calls and one ten-minute
phone call. The paper also explores
the appropriate ways of handling
cellular telephone user records, and
information on location of cellular
system sites. The paper will offer a
" greater understanding of the kinds
of information that are available
and useful in order to design appro-
priate epidemiology studies and to
interpret the results. This paper is
nearing completion and will under-
go the formal peer review process

leading to publication.

A concept paper addressing
meaningful outcomes for epidemiol-
ogy studies of cellular telephone
users will focus on such issues as the
types of tissues likely to be affected
by cellular telephone use consider-
ing current dosimetric modeling
results. A panel of experts in the
etiology of brain cancer and other
relevant types of cancer was con-
vened in January 1995 leading to a

paper that will be incorporated into

the exposure assessment paper
(above). The panel is chaired by
Dr. Susan Preston-Martin, and
includes Drs. Rothman, Carlo, Guy,

David Savitz, and Jon Samet.

Papers will be developed by
outside investigators addressing
important exposute issues relevant
to wireless communication instru-
ments users to provide guidance in
the epidemiology studies. The
WTR will consider issues such as
the importance of handedness in
determining exposure, the impor-
tance of potential confounders such
as wire-rimmed eye glasses, and the
role of variables such as location of
telephone call with respect to prox-
imity to a base station. The unique
exposure characteristics of cellular
telephones must be incorporated
into the evaluation of potential
human effects, such as intermittent
versus continuous use, and the indi-
vidual characteristics of different
phone models. The papers will be
used to evaluate the adequacy of the
assessment of human exposure to
radiofrequency radiation in order to
lay the foundation for the proper
design and interpretation of subse-

quent epidemiology studies.

Exposure Weighting Scheme
Using data provided by
McCaw Cellular Communications,
Inc., an exposure weighting scheme

will be developed to measure the
density of cell sites across the
United States and proximity of cel-

lular telephone users to a base sta-

tion, as an estimate of power densi-
ty. This information will be used in

the epidemiology exposure metric.

A DEFINITION OF CLINICAL
STUDIES

The clinical discipline was
introduced into the Risk Evaluation
Research program in 1994 when a
potential public health problem
involving interference from cellular
phones with implanted pacemakers
was identified through the Ongoing
Surveillance program. Upon evalu-
ating the issue’s relevance to the
Research Agenda, the SAG deter-
mined that a clinical study of pace-
maker patients was necessary. The
SAG established Clinical Studies as
a distinct component of the Risk
Evaluation Research program to
address the interference issue, and
also to have a mechanism in place
to handle other clinical studies, if

the need arises.

EXPANSION OF RESEARCH AGENDA
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TECHNOLOGY DELIVERY :
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The subject matter that
the SAG indtially sought
to study —- health effects
from portable cellulur
telephones — has now
crolved to the cvalua-
tion of ol wiveless com-
nunication technology,

mcheding cellular base

station faciities, persenal

cosimuication mstru-
moents, and electrmnag-

netic mterference.
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Clinical studies are planned
experiments that involve human
patients and are designed to observe
some form of exposure. The out-
comes of an exposure group are gen-
erally compared to the outcomes of
a group of patients receiving a con-
trol exposure. Patients in both the
groups are entolled and followed
over the same time period. In clini-
cal studies, one uses results based on
a limited sample of patients to make
inferences about a general popula-

tion.

HIGHLIGHTS, DECISIONS, AND
PROJECTIONS IN CLINICAL
STUDIES

Protocol Development

The primary activity within
the clinical studies component of
the Risk Evaluation Research pro-
gram was the organization and
development of a protocol for the
clinical study of pacemakers and cel-
lular phones. The SAG took the
lead in organizing a protocol devel-
opment committee that involved a
cooperative effort among the FDA;
the Center for the Study of Wireless
Electromagnetic Compatibility at
the University of Oklahoma; physi-
cians from the Mayo Clinic, Mt.
Sinai Medical Center, and the
George Washington University

Medical Center; the SAG; and rep-
resentatives of the pacemaker and
cellular telephone industries. Dr.
George Carlo served as chairman of
the committee. The committee
convened for several meetings and
confetence calls and was responsible
for providing comments on each
draft of the protocol. Representa-
tives of the SAG also met with vari-
ous expert working groups to discuss
technical issues regarding the proto-

col.

Entitled A Clinical Study to
Assess the Potential for Hand-Held
Wireless Telephones to Interfere with
Implanted Pacemakers, the study will
be funded by the WTR and con-
ducted at multiple institutions. All
patients that present will be eligible,
providing a representative sample of
pacemakers, and four wireless tech-
nologies currently or soon to be
available in the United States will
be tested. The protocol has been

finalized and results should be avail-
able by the end of 1995.

The clinical study will pro-
vide information on the interaction
between cellular telephones and
implanted pacemakers. To assess
the public health impact of any
potential interference, an expert
panel of cardiologists has been
formed to discuss and define the
clinical significance of electromag-
netic interference. The report from
this group will serve as rationale for

interpretation of the clinical study.




PROFILE OF RISK MANAGEMENT RESEARCH

The wireless technology
research program has been designed
to facilitate simultaneous work on
the evaluation of potential health
risks and on the development of
strategies and tools to mitigate or to
manage any identified health risks.
The goal of the program is to bring
decisionmakers to a state of readi-
ness to manage risk as the risk eval-

uation research is completed.

Risk management research
under the wireless technology
research program is being coordinat-
ed through six distinct working

groups covering the following areas:

& Wireless instrument design
B Product label modifications
B Product certification

B Usage restrictions

B Wireless technology infrastruc-

ture modifications

#  Education and scientific

outreach

Each of these six areas is coor-
dinated by a working group charged
with the development of interven-
tion options and strategies specific
to their area of focus. Working
group members include scientists
and engineers from the WTR, acad-

emia, and industry. A report enti-

tled Potential Public Health Risks from
Wireless Technology: The Develop-
ment of Data for Science-Based Risk
Management Decisonmaking, Interim
Status Report was developed with
input from the risk management

committees.

The SAG originally forward-
ed the status repost to the FDA to
update it on the SAG's progress in
the area of risk management in the
summer of 1994, An updated copy
was sent to the President of the
Cellular Telecommunications
Industry Association (CTIA) in
November 1994,

Product Design Changes

The Product Design Changes
Working Group developed a process
to evaluate potential design change
options and considered options for a
peer review and evaluation process
that is timely and fair, without giv-
ing undue marketplace advantage to
one company over another. The
group considered a number of
design change possib‘ilities, includ-
ing a network-implemented call
duration tone that would allow the
user to know when the call reaches
a certain length; a portable-imple-
mented call duration indicator that
would allow the user to access call
duration information at their discre-
tion; various vehicular antenna and
regular antenna options; antenna
shields, including review of existing
shields currently in the marketplace;
voice-operated transmission where

voice activation dictates when the

RISK MANAGEMENT RESEARCH:

Working Groups Responsible for Development of Strategy
for Necessary implementation and Intervention

WORKING GROUP CHAIRS

LABELING
J. Caile
Motorola

CERTIFICATION
A, Guy
U of Washington

DESIGN CHANGE

J. Russell W Paviok
AT&Y Motorola

INFRASTRUCTURE (BASE STATIONS)
A. Guy
U of Washington

PUBLIC EDUCATION
M. Volpe
Volpe Communications

USAGE RESTRICTIONS
G. Carlo
WTR/SAG Chair

radiofrequency signal is sent or

received; and audio headsets.

Evaluation criteria developed
by the working group for these
options include whether the design
is available for all customers,
whether the instrument will retain
quality of operation, whether the
instrument will maintain reliable
performance in emergency situa-
tions, and whether the design
change is implementable by all
manufacturers. Additionally, the
group developed a test evaluation
for the discontinuous transmission

mode.




Product Labeling

The Product Labeling
Working Group assessed labeling
possibilities in a number of areas,
including exposure to radiofrequen-
cy energy, efficient phone operation,
and electronic device compatibility.
The group also evaluated a number
of labeling methods and determined
that a package insert would be the
most appropriate way to disseminate

the information.

Product Certification

The four categories of radia-

tion standards include:

m  Standards which specify safe

exposure levels for humans

®  Standards which limit the
equipment’s electromagnetic

energy emissions

B Standards which are concerned
with safe exposure levels
for certain devices or materials
(e.g., explosive devices or

flammable materials)

#  Interference standards limiting
the impact of one emitting
equipment on another elec-

tronic device

The certification effort
involves the development of stan-
dardized testing techniques for eval-
uation of wireless instruments based

on the Specific Absorption Rate

(SAR). Realistic worst-case expo-
sures will be evaluated for compari-
son with established exposure guide-

lines.

During Phase One, the efforts
of the Dosimetry Committee pro-
duced an overall certification strate-
gy and work plan. The plan
includes validation of the FD-TD
method for application to exposure
quantification from wireless instru-
ments and reliable measurements of
human exposure for comparison to

existing exposure guidelines.

Several certification programs
for wireless instruments are either
currently in operation or are
planned. The WTR has undertak-
en cooperative efforts with groups
conducting such programs to assure
consistency and comparability of

generated data.

Usage Restrictions

The Usage Restrictions
Working Group is charged with
evaluating emerging scientific infor-
mation and making usage recom-
mendations that will serve to miti-
gate any identified public health
risks. Members of this group are
currently involved in fundamental
research under the wireless technol-
ogy program, addressing dosimetry

and human exposure issues.

|
Infrastructure Modification — |
Base Stations

The Infrastructure

Modification Working Group is
charged with evaluating the types of
infrastructure changes that might be
feasible to modify power, and there-
fore radiofrequency radiation expo-
sure, from wireless instruments and
assessing any risks associated with
proposed infrastructure modifica-

tions.

The primary determinant of

the amount of power employed by a
handset is the distance of the user
from a base station. A wireless base
station plays an essential role in the
wireless network by acting as both a
signal relay station and a telephone
switching center. If possible mitiga-
tion of a public health threat from
wireless instruments entails mini-
mizing the power being emitted
from the handset, then increasing
the density of base stations in a
community might be a way to man-
age risk. Recently, citizens in com-
munities where base stations are to
be sited have raised questions
regarding potential adverse impact of

these base stations.



During Phase One, the work-
ing group oversaw the development
of preliminary data regarding basic
usage patterns and infrastructure
uses. General findings include the
following:

Owerdll usage

m  Call duration seems to be inde-
pendent of system, geography,
or demographics

® Around 80% of all calls are less
than two minutes in duration,

in both rural and urban areas

Patterns of users

B The majority of usage is in the
lower-powered urban and

suburban areas

B As the average usage increases,
users tend to be located in the

lower-powered environments

Owverall system power trends

B As the systems grow, they tend

to power down

® Powering down reduces the
likelihood of portables operat-
ing at full power

Portable power trends

B The amount of time that a
portable phone will operate at
full power in an urban area
could be as low as 5%; rural
areas could have a minimum
time of 50%

The working group sponsored
a National Symposium on Wireless
Transmission Base Station Facilities
on October 28, 1994. Symposium
participants included scientists,
engineers, land-use experts, public
policy officials, and economists from
the Federal Government, academia,
industry, and the non-profit com-

munity.

The symposium, coordinated
by Federal Focus, provided an envi-
ronment in which scientific infor-
mation on base stations was shared
and consolidated. Agenda sessions
included a description of current
and planned technologies, base sta-
tion facilities and electromagnetic
intetference and compatibility, typi-
cal exposures to base station
radiofrequency and exposure stan-
dards, and land use issues surround-

ing the siting of base stations.

A monograph is being pre-
pared which compiles the informa-
tion presented at the symposium
and provides a primer on wireless
technology and base station

facilities.

Education and Scientific
Outreach

This working group has been
instrumental in the development
and dissemination of information
regarding the wireless technology
research process, including both the
risk evaluation and the risk manage-
ment components. Some of the
group’s Phase One activities includ-
ed: publication of the Cellular
Telephone Update newsletter (now
Wireless Technology Update), which
has a circulation nearing one thou-
sand; coordination of briefings
regarding the wireless technology
research program for the GAO,
FDA, EPA, FCC, NTIA, OTA,
HHS, Department of Commerce,
U.S. Congress, and the White
House; and coordination of
informed responses to public, media,
and scientific inquiries regarding
wireless technology and the research

program.
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“The Scientific Advisory

Group's program s one

of the lurgest indepen-

dent vescarch efforts in

the world. We are mov-
g Jorward with the
inpuet of more than 150
scientists in the United
Stutes and wbroad.
In science, it is most
important to be right,

not ’l(l.\‘i)‘. ”

Dr. George L. Carlo

Chatrman

December 1994

GETTING TO THE ANSWERS

St pundel

Report Recommendations

In November 1994, at the
time the SAG forwarded the risk
management status report to CTIA,
the SAG made three specific rec-
ommendations to industry. These
recommendations were not based
on public health urgency, but as
appropriate and effective steps to
enhance and sharpen the industry’s
ability to be responsive should the
need for risk management interven-
tion arise. The recommendations

were to:

m  Adopt standardized labeling of

wireless instruments

B Develop standardized informa-
tion for dissemination to
member companies and to the

public

® Adopt an industry-wide instru-
ment certification program
that requites certified phones to

meet all appropriate standards

The SAG Product Labeling
Working Group, in cooperation
with the CTIA, developed guide-
lines for usage information to insert
in new phone packaging. The
SAG endorsed these efforts; howev-
er, as these guidelines do not address
health concerns, the SAG recom-
mended that CTIA explore the pos-
sibility of incorporating the FDA’s
talk paper, “Update on Cellular
Phones” in the package insert to

complement the usage guidelines.

The SAG also suggested that
CTIA prepare and forward stan-
dardized material describing the sci-

entific program and its progress to

its members. They recommended
that the material be checked for ‘
accuracy by the SAG and organized

to facilitate periodic updates. This
material should form the basis for all
information disseminated to the

public.

Finally, the SAG recom-
mended that the industry develop
an independent structure through
which those cellular telephone
manufacturers who do not already
do so have their products tested to
ensure they meet current safety
standards. The Product
Certification Working Group is
developing standardized guidelines
to be used for certification.
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Health & Environmental Sciences
Group, Ltd., which specializes in
assessing and managing risks to
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was Professor in the Center for
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Medicine and Adjunct Professor in

Electrical Engineering, served as
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Director of the Bioelectromagnetics
Research Laboratory, and is present-
ly Professor Emeritus in the Center
for Bioengineering and

Rehabilitation Medicine.
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the Institute of Electrical and
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10 April 1995

Keith O. Fultz

Assistant Comptroller General

Resources, Community, and Economic
Development Division

U.S. General Accounting Office

441 G Street, N.W.

Washington, DC 20548

RE: Telecommunications: Status of Research on the Safety of
Cellular Telephones, November 1994

Dear Mr. Fultz:

After careful review of your evaluation of the status of research on cellular telephones,
we are pleased to report that The Scientific Advisory Group on Wireless Technology (SAG)
has adopted your recommendations regarding the independence and objectivity of our
research program and the role of the federal government in the program.

As you are aware, our program was established in early 1993. The surveillance and
research effort was launched pursuant to the wireless telecommunication industry’s public
commitment to support the funding of independent, rigorous scientific research into the public
health impact of wireless technology. The independent scientific program we subsequently
developed was framed in accordance with the following criteria:

1. The program must be independent of industry influence so that the results
would be acceptable to public health decisionmakers in the scientific
community, government, industry, and the community;

2. The program must adhere to the highest of scientific standards
to guarantee scientific rigor;

3. The program must encompass a rapid trigger for public health
intervention, if any adverse impact of wireless technology is
discovered;

4, The program must encompass ongoing coordination with
government decisionmaking bodies and the scientific
community; -

5. The program must involve significant funding to gain answers
to critical public health questions in a defined time frame.

1711 N Street, NW Suite 200, Washington, DC 20036
(202) 833-2800 telephone  (202) 833-2801 facsimile



From the outset, the scientific rigor of our program has been built upon the expertise
of the scientists and research institutions involved in this effort. In developing our research
agenda, we reviewed all of the potentially relevant data available and drew upon the ideas of
more than 150 of the most informed scientists around the world. We then subjected our
research agenda to an exacting scientific peer review process by a Peer Review Board of
esteemed public health professionals, coordinated through the Harvard University School of
Public Health. As we proceed to the “extramural” stage of our work, in which we contract with
expert scientific investigators at universities, laboratories and other facilities, we will continue
to maintain ongoing interactions with scientists in government and private institutions, both in
the United States and abroad. We will also require our contractors to submit their work for
publication in the open scientific literature. We are confident that our program will provide
comprehensive and essential information regarding any health risks from wireless technology.

From the beginning, we too have believed that the independence of our research
effort was paramount to the usefulness of our work. To this end, we have relied upon the
integrity of the scientists working in our program, the integrity of the prestigious institutions
they represent, the integrity of the scientific peer review program, the openness of our
processes, the involvement of the federal government, and the promise of industry to provide
financial support without any effort to interfere with or influence the scientific work.

In your report, you implied that the promise of non-interference by industry was not
sufficient to satisfy everyone that industry would not influence the scientific process. To
address this issue constructively, we have adopted the GAO’s recommendation of an inde-
pendent, formal funding mechanism covering the entire research program.

As of March 31, 1995, a new administrative structure, Wireless Technology Research,
L.L.C. (the WTR), will carry forward the implementation of the program as it enters its exira-
mural stage. The WTR is an independent, non-profit organization that will be directed by the
same persons who have been members of the SAG.

Adopting the GAO’s recommendations, in the context of the extramural stage of the
research program, necessitated expansion of the SAG’s duties and responsibilities. The orig-
inal structure of the SAG focused on developing the scientific underpinnings of the research
program. The SAG entered into relatively small contracts and grants to provide for initial
research. The extramural stage will involve large contracts and thus will require enhanced
financial management capability. The WTR will furnish that capability, in addition to the scien-
tific program management and analysis that the SAG provides. The WTR now has exclusive
contracting authority, using unrestricted deposit-only funds in an escrow account financed by
industry. It has also hired administrative staff to manage, audit and report on the flow of
funds through the research program. The WTR’s principles governing the management of the
escrow account provide for full and public disclosure of the financial structure and will ensure
the integrity of the program and the resulting research.
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Finally, in keeping with your recommendation to enhance coordination with govern-
ment agencies, | am pleased to report that, on March 17, 1995, we held the first in what will
become regular working sessions with government agency scientists. This very productive
day-long session was facilitated by Dr. Elizabeth Jacobson of the FDA, and included scien-
tists from the FDA, EPA, FCC, NTIA, NCI and NIOSH.

We believe that incorporating the recommendations of the GAO has enhanced our
program and we thank you for your thoughtful input.

Sincerely,

/7

George L. Carlo, Ph.D., M.S., J.D.
Chairman

cc: The Honorable William J. Clinton
The Honorable Jack Fields
The Honorable Edward J. Markey
The Honorable Carlos J. Moorhead
The Honorable Thomas Bliley, Jr.
The Honorable John D. Dingell
The Honorable Henry A. Waxman
Chairman Reed Hundt
Commissioner James H. Quello
Commissioner Andrew Barrett
Commissioner Rachelle Chong
Commissioner Susan Ness
The Honorable David Kessler
The Honorable Phil Lee
The Honorable Carol M. Browner
Dr. Elizabeth Jacobson
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Oneonta Telephone Co., Inc. dba

QTHLCO -

Pacific Bell Mohile Services
Pacific Telecom Cellular
Palmer Wireless; Tnc.
Panagsonic

Peoples Cellular

Pine Cellular Phones

‘Poimeer/Enid Cellular

Point Communications Company

Poka Lambro Telecommimications, Inc,

PriCellular Corporation

Public Service Cellular, Inc.

Qualcomm Inc.
RAMCELL, INC.

- RFB Cellular, Inc.
. Ragers Canitel, Inc.
Rural Cellutar Corp.

' Rural Cellular Management
- SLO Cellular, Inc.

SNET Mobility, Inc. ,
SYGNET Communications, Inc.

- Santa Cruz Cellular Telephone, Inc.

Shenandoah Mobile Cmnpany

. Sierra Cellular

Sony Corporation of Amenca

South Adabama Cellular
Commimications

Southern Cellular, Inc..

Southwestern Bell Mobile Systems

WmelmsOneNenmtk

' WnrelessCe
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